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MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamMma auciuruinHe! " TeXHOIOTHS TPOrpaMMHUPOBaHKs" TI0 HAIPABJIEHHUIO HOATOTOBKH
(cnermaneHoctn) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 MHGOPMALIMOHHBIE TEXHOIOTHH" HallPaBICHHOCTH ctp. 3
(mpoduito) MaTemaTHyecKHe U alropuTMHUUECKUE OCHOBBI MHTeIUIeKTyaIbHbIX cucteM PI'BOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHUITJINHBI

HCHBIO JUCHUIIIIMHBI «TexHOIIOTHSA IporpaMMHupOBaHus ABIACTCA O3HAKOMIICHUEC CTYACHTOB C PICTOpPICﬁ Pa3BUTHUSA A3BIKOB
IporpaMMHnpoOBaHus, C NapaJurMaMu rporpaMMmupoOBaHusl, CTPYKTYpaMu JaHHBIX, 3SHAKOMCTBO C METOJaMHU, TPUMCHACMBIMU
B IIpOrpaMMHUpPOBaHUH, U3BCCTHBIMU aJITOPUTMaMH, BO3MOKHOCTBIO pa6OTBI C Z[PIHaMPI‘lCCKOﬁ 1aMsATbIO.

Pe3yJII>TaTI>I 06yqu1/151 10 JUCHUIIITMHE HAIIPABJICHBI HA JOCTUKECHUEC CICAYIOIUX NWHIANKATOPOB:

OIIK-2.1. JIleMOHCTpHUpYET 3HaHHE METOI0B UCIIOIb30BAHUSI UHCTPYMEHTAJIBHBIX CPEJCTB, TOTOBOTO IPOIPaMMHOTIO
obecrnieueHust ¥ OHOINOTEK; 3HAKOM ¢ coaepaxkaHneM EnnHoro peectpa pocCHICKUX MpOrpaMM

OIIK-2.2. YMmeeT BEIOMpATh U NCHOIB30BaTh HHCTPYMEHTAIBHBIE CPEACTBA, TOTOBOE IIPOrPaMMHOE 00ecriedeHNE ’
6ubnuoTtexu

OIIK-2.3. ImeeT mpakTHUECKUIl ONBIT pelIeHNUs 3a7ad aHaIN3a, HHTETPALUH PA3IUYHBIX TUIIOB IIPOTPaMMHOTO
o0ecreyeHNsl U CeTeBbIX KOMMYHUKAINI

OIIK-3.1. JIleMOHCTpHpYET 3HaHHE TEOPUH ANTOPUTMOB, METOOIOTHH B TEXHOJIOTHU NIPOTPaMMUPOBAHNUS, OCHOBHBIE
HPHHIMIBI HOCTPOCHHSI MaTEMaTHIECKNX, NH(YOPMAIIMOHHBIX U HMUTALMOHHBIX MOJIEIEH

OIIK-3.2. CnocoGeH pa3pabaThlBaTh aITOPUTMHUYECKHE U TPOTPAMMHBIE pEIlIeHHs, CO3aBaTh HHPOPMALMOHHBIE PECYPChI
Ha 0a3e TOTOBBIX pEIICHUH

OIIK-3.3. VIMeeT mpakTHYECKHUIT OIBIT HCIOIB30BaHUS TEXHOIOTHI pa3padOoTKH IPOrpaMMHOTO 00eCIICUCHUS

[TIK-2.1. O6nagaer 3HaHUSAMHU O METOJIaX M CPEICTBAX COOPKU MOJYJIEeH U KOMIIOHEHT MPOTPAMMHOI0 00ecrieueH s, O
pa3paboTKe mpoIeayp I pa3BepTHIBAHMS IIPOrPAMMHOTO 00EeCIICUEHHS, MATPAIIIH M IPe0Opa30BaHMsI JaHHEIX, O CO3TaHUH
MPOTPaMMHBIX HHTEP(EHCOB; 0 METOJaX U MEXaHU3MaX OIIEHKH M aHAIIN3a (PYHKIIMOHUPOBAHUS CPEJICTB U CUCTEM
HH()OPMALIMOHHBIX TEXHOJOTHUIT; 0 MEKIYHAPOAHBIX U MPOPECCHOHANBHBIX CTAHIAPTAX HHPOPMAIIMOHHBIX TEXHOJIOTHH, O
COBPEMCHHBIX ITapaJurMax ¥ METOIOJOTUAX, HHCTPYMEHTAIBHBIX U BEIYHCIUTEIBHBIX CPEICTBAX.

[TK-2.2. JIeMOHCTpUPYET yMEHUS: IPUMEHSITh METOBI U CPEACTBA COOPKH MOAYNIEH U KOMIIOHEHT POTPaMMHOTO
obecrieueHys, pa3padoTKU MPOLELyp IS Pa3BEPTHIBAHUS IPOrPAMMHOTO 00€eCIIeYeH s, MUTPALIUU 1 ITPpeoOpa3oBaHus
JTAHHBIX, CO3/IaHUS IPOTPaMMHBIX HHTEp(]elicoB; MPOBOANTE MPOBEPKY U OLICHKY pab0TOCIIOCOOHOCTH MTPOTPAMMHOTO
HIPOIYKTA.

ITK-2.3. IMeeT mpakTH9IeCKUi ONBIT (HABBIKH):

cOOpKH MOTyIel 1 KOMIIOHSHT IIPOTPaMMHOTO 00ecIiedueH s, pa3paboTKU MPOIEeAyp IS pa3BepTHIBAHUS IIPOTPAMMHOTO
o0ecreueHusI, MUTPALUH U Ipeo0pa30BaHus JaHHBIX, CO3JaHUS IPOTPAMMHBIX HHTEP(EHCOB; OIIEHKH pab0TOCIOCOOHOCTH
HIPOrpaMMHOTO HPOIYKTA.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIIOIT: b1.0.04

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al01erocs:

JUis u3ydeHus JaHHOHM AMCIUIUTMHEI CTYACHT AOJDKEH 00JIaNaTh 3HAHUAMH, TIOJTyICHHBIMH [IPH H3y9eHHH YIeOHOTO
npeamera «HpopMaTuKay U 0CHOBHOM 00pa30BaTeNbHON MPOTrpaMMBbl CpeTHEro (T0JIHOTO) 001ero 00pa3oBaHusl.

2.2 JIMCOMILTHHBI M PAKTUKH, I KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOIYJIs1) HEOOXOIHMO KaK
npealIecTByIonee:

OOBEKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHUPOBAHUE

AJ'IFOpI/ITMLI 1 aHaJIn3 CJI0KHOCTHU

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIATIINHBI
(MOJIY.JIsT)

OIIK-2: CnocodeH NpUMEHATh KOMIIbIOTePHbIe/CYNIePKOMIILIOTEPHbIE METO/IbI, COBPeMeHHOe IIPOrpaMMHoOe
oGecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOT0 MPONCXOKAEHHUS, /151 pelieHus1 32124 NPog)ecCHOHATLHOM 1esITeILHOCTH

3HaTh:

Jns noctmxenust OIIK-2.1: ocCHOBHBIE OHSTHSI, METOIbI, AITOPUTMBI U CPEICTBA OCHOB IPOTPAaMMHPOBAHUSI.

Ymers:

Jlisa noctmxenns OITK-2.2: mpuMeHAT TEOPUH, METOIBI, aITOPHUTMBI, CHCTEMBI B CPEICTBAa HH(POPMAIIMOHHBIX TEXHOJIOTHI
IpU pelIeHn! NpohecCHOHATbHBIX 3aad.
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Baanern:

Jisa moctmxenns OIIK-2.3: obmienpodeccnoHanbHBIMA 3HAHUSMHU TEOPHH, METOJIOB, CHCTEM M CPE/ICTB IS PEIICHUS
MpPaKTHYECKUX 3324 B 001aCTH HH(POPMAIIOHHBIX TEXHOJIOTHH C MCIOIb30BAaHUEM COBPEMEHHBIX S3bIKOB
MpOrpaMMUPOBAHHUSL.

IIK-2: Cnoco0HOCTD K 0CYLeCTBJICHHIO HHTerPAlliy NPOrPAMMHBIX MOJYJIeil M KOMIIOHEHT U NIPOBEPKHU
pa0oTocnocoOHOCTH MPOrPAMMHOIO MPOAYKTA HA OCHOBE MEKIYHAPOAHBIX H NPO(ecCHOHATBHBIX CTAHAAPTOB
HH(POPMANMOHHBIX TEXHOJIOT Ui, COBPeMEHHbIX MAPAJMIM H METO0JOTHii, HHCTPYMEHTAJIBHBIX H BHIYHCIUTEIbHBIX
CPe/ICTB, METOA0B H MEXaHH3MOB OLIEHKH 1 aHAIN3a GYHKIHMOHMPOBAHNS CPEICTB U CHCTeM HH(OPMAIMOHHBIX
TEeXHOJIOT uif

3HaTh:

s moctmxenns I1K-2.1: coBpeMeHHbIE METOBI 3aITHCH, TONUCKA, 00pabOTKH W CHOIB30BaHUS HH(POPMAIHH; OCHOBEI
MOCTPOCHHMS U (DYHKIIMOHUPOBAHMS HH(pOpMaoHHEIX TexHoyorni (UT) u cpencTsa ux peann3anun

Ymers:

Jnsa noctuxkenus I1K-2.2: ncnonb3oBaTh CTaHAAPTHBIE IAKETHI IPUKIIAAHBIX IPOrPAMM AJIS pEIIEHHs IPAKTUYECKUX 3a1a4

Baanern:

Jisa moctmxenns 11K-2.3: MeTomaMu MpakTHYECKOTO MCIOIB30BaHNSA COBPEMEHHBIX KOMITBIOTEPOB U 00paboTKH
uH(pOpManuy; MOUCKa, cCOOpa, CUCTEMAaTH3ALUH U UCIIOJIb30BaHII HHYOPMALIUH HIEKTPOHHBIMU METOAaMH

OIIK-3: Cnoco6en k pa3padoTke aJropuTMHYECKUX U MPOrPAMMHBIX pellleHH# B 00J1aCTH CHCTEMHOT0 M
MPUKJIATHOIO MpOrpaMMupoOBaHusl, MATEMATUYCCKHUX, P[H(l)OpMaIII/IOHHl)IX U MMUTALIUOHHBIX MO}]CJ’ICﬁ, CO3JaHUIO
HH(OPMALMOHHBIX PECYPCOB I100aJbHBIX ceTell, 00pa30BaTeJIbHOI0 KOHTEHTA, MPUKJIAJIHBIX 023 TaHHBIX, TECTOB U
CPEICTB TECTHPOBAHHUS CHCTEM M CPEICTB HA COOTBETCTBHE CTAHIAPTAM M HCXOTHBIM TPeGOBAHUIM

3HaTh:

Jisa noctmxenns OITK-3.1:0cHOBHBIC NOHATHS HH(OPMATHKH, COBPEMEHHBIC CPEICTBA BEIYUCITH-TENBHON TEXHUKH, OCHOBBI
aNTOPUTMUYECKOTO A3bIKA M TEXHOJIOTUIO COCTABIEHHS IIPOrPaMM;

YMmerh:

quist goctikerus OITK-3.2:pab6oTaTs Ha epCOHATBHOM KOMIIBIOTEPE, OJIb30BATHCS ONEPALIMOHHON CUCTEMOM, OCHOBHBIMU
O(HCHBIMHU TIPHIIOKEHUSMH, CPEAaMH IPOTPaMMHUPOBAHU; COBPEMEHHBIC METOIBI 3aITHCH, ITONCKA, 00pabOTKU U
WCTIONT30BaHUS MH(OPMAIIIH;

Baanernb:

quts poctmxeHns OITK-3.3: ucronb30BaHUS METOIUK M TEXHOJIOTHH MPUMEHEHUSI HH(POPMAIMOHHBIX PECypCOB B y4eOHOH H
npodeccuoHaNbHON NeaTeTbHOCTH

B pe3ysbTaTe 0cBOCHHS JUCHMILINHBI 00yYAIOLIUICS J0JKEH

3.1 |3narn:

3.1.1 | ocHOBHBIC MOHATHUA, MCTOAbI, AJITOPUTMBI U CPEACTBA OCHOB IIPOTrPpaMMHUPOBAHUS.

3.2 | YMmeTh:

3.2.1 | IpUMEHSTH TEOPHHU, METOIBI, ATTOPUTMBL, CUCTEMBI U CPEACTBA MH(YOPMALMOHHBIX TEXHOIOTHH IPH PEIICHHN
npoeccHOHaNbHBIX 3a1a4.

3.3 | Bnagernb:

3.3.1 | obmenpodeccuoHanbHBIMY 3HAHUSMH TEOPHH, METOOB, CUCTEM U CPEACTB /IS PELICHUS IPAKTHIECKUX
3a1a4 B 00s1acTH MH(GOPMALMOHHBIX TEXHOJIOTHH C UCIOJIB30BAaHUEM COBPEMEHHBIX SI3BIKOB
MIPOTPaMMHPOBAHUS.
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Pabouvas nporpamma auciuuinHb! " TeXHOIOTHS TPOrpaMMUPOBaHUsA" IO HAPABICHUIO MOTOTOBKH

(cnermaneHoctn) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 MHGOPMALIMOHHBIE TEXHOIOTHH" HallPaBICHHOCTH crp. 5
(mpoduito) MaTemaTHyecKHe U alropuTMHUUECKUE OCHOBBI MHTeIUIeKTyaIbHbIX cucteM PI'BOY BO «Uenl'Y»
4. OFBEM JUCILUIIVIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY IIaHy 216 Bunbl koHTpONIS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHS 118 9K3aMEHBI 2
caMocTosiTeNbHas paboTa 54,9 3aueThl |
4acoB Ha KOHTPOJIb 27
KOHTaKkTHas pabdora: 134,1
HKP: 16,1
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHbBI (MOY.JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Paznen 1. O6mast oprann3anus s3bIKOB NPOrpaMMHPOBAHUSA

1.1 O01mmas opraHu3anys s36IK0B IPOrPAMMHUPOBAHHUS. 1 2 JI1.1 J11.2J12.1
Mecro cucremsl nporpamMmmupoBanus B [10. [TonaTue u Ha3HaueHUE J2.2
CHCTEMBI IIporpaMMHpoBaHus. OCHOBHBIC XapaKTEPUCTUKH S3bIKA 3133
BBICOKO-TO YPOBHS. DBOJIONHUS S3BIKOB IIPOrpaMMHpoBaHus. /JIex/

1.2 SI3pIKM IPOTPaMMUPOBAHUSL. 1 2 JI1.1 JI11.2J12.1
Cxema BBINOJIHEHUS TIporpaMMbl Ha DBM. TpaHCAsSTOpEL. 2.2
WnTterpupoBaHHas cpefa pa3paboTKH MPOTpaMM COBPEMEHHBIX SI3BIKOB 2193
MIPOTPaMMHPOBAHUSL.

/JTex/
1.3 OO61as opranu3anus si36IKOB MporpammupoBanus /Cp/ 1 2 JI1.1 J11.2J12.1
2.2
22
Pazgen 2. Pazpa0dorka npuiioxkeHuii B cpeje NporpaMMHUpPOBAHHUS
Delphi Ha ocHoBe si3bIka nporpammupoBanus Ilackanab

2.1 SI3BIK IPOTPaMMUPOBAHHS BEICOKOTO YpoBHS [lackais. 1 2 JI1.1 J11.2J12.1
AsdaBHT ¥ CTPYKTypa MporpamMmbl Ha s3bike [Tackais. J2.2
Hcropus Bo3HUKHOBeHNS s13bIKa [lackans. Andaur s3eika. CTpykTypa 0109233
nporpaMMbl. KOHCTaHTBI U IepeMEeHHBIE, THITH3HPOBAaHHbBIE KOHCTAHTHI
(onpenenenue, onucanue). [Ipoueaypsl BBoa 1 BEIBOAA HHHOPMALIUH
(read, write).

/JTex/
2.2 Coznanne TUHEHHBIX Tporpamum /JIex/ 1 2 JIT.1 JI1.2J12.1
2.2
3132

2.3 CrpykTypa TrroB Ha [Tackane. UncioBele THITBI JaHHBIX (OTHCAaHUE, 1 2 JI1.1 JI1.2J12.1
JIMaIa3oH, omepanun). ApudmMeTndaecKrue onepaniy 1 QyHKINUHI ¢ 2.2
JIAaHHBIMH BEILIECTBEHHOIO TUIIA. JlaHHbIE CHMBOJIBHOTO M JIOTHYECKOIO 215253
TUIA, UHTEPBAJIbHBIN U NlepeuncisieMblil Tunbl. Vicnonb3oBanue
MIePEYNCIIIEMOTO ¥ MHTEPBAIBHOTO THITOB. /JIek/

2.4 [Ipocteie u cTpykTypupoBaHHbIE orepatopsl. OnepaTop NpucBauBaHuUs 1 2 JIT.1 J11.2J12.1
(apudmMeTHIecKuii, JIOTHIECKHii, CHUMBOJILHBIN), 0€3yCIIOBHOTO MEpexoaa 2.2
Y METKH, BbI30Ba MPOLEAYPHI, IyCTOH ornepa-Top. CTpyKTYpHpOBaHHbIE 2233
OTIepaTOpPBI: COCTAB-HOM OIlepaTop, ornepaTop yciaoBHoro nepexoxa IF,

Berbopa Case. Oneparops! ukinoB. WHILE, REPEAT, FOR Pa3zpa6oTka
IporpaMM ¢ ucrnosib3oBanueM ¢pyHkiu RANDOM u nponenypst
RANDOMIZE. Brnoxxennsle mukisl. /JIex/

2.5 Ilonsarue noanmporpaMMel. BHyTpeHHHUE U BHEIIHUE MOIIPOTPAMMBI. 1 2 JI1.1 JI1.2J12.1
Buns!l maHHBIX (JOKaNbHBIE U ITI00aIbHEIE, (HOPMATBHEIC H 2.2
¢baktuueckue). [Ipouenypst u pynkuuu. /Jlex/ 2102233
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2.6 Onpenenenue monyisa. HazHauenue crangapTHbix Mogyneid. CTpykrypa 1 2 JI1.1 J11.2J12.1
MOJIyIsl, Ha3HaYeHUE U OTMCaHue pa3aenoB Moayis. O6nacTb AeHcTBUA J12.2
00BeKTOB MOIyIs. /JIek/ 21 93

2.7 Cpena nporpaMMHUpOBaHMSI: TJIABHOE MEHIO, MMAJIUTPa KOMIIOHEHTOB, 1 2 JIT.1JI1.2J12.1
WHCTIEKTOp 00BEKTOB, ToJIe (hOPMBI M KO TporpaMMel. [Ipuemsr paboTs J12.2
B Cpeie BU3YaJbHOTO MporpaMMupoBaHusl. /Jlex/ 313233

2.8 Omnpenenenue u onucanue cTpok. [Ipouenypsl u GyHKUMU 17151 pabOTHI CO 1 2 JI1.1 J11.2J12.1
cTpokoi. OCHOBHBIE AJITOPUTMBI JIJIs1 00PaOOTKH CTPOK. AJITOPUTM J2.2
BCTaBKU CUMBOJIOB B CTPOKY. AJITOPUTM yAaJI€HUSI CUMBOJIOB U3 CTPOKH. 0102233
IpuBenenue cTpoku k npocTeiimeMy Bumy. /JIex/

2.9 [onsarue n 0coGeHHOCTH pabOTHI C OTHOMEPHBIM MAacCUBOM. TUTIOBBIE 1 6 JI1.1 J11.2J12.1
MeToIsI 00paboTKU MaccuBOB. JIByMepHBIe MaccHBEL [loHsTHE, 2.2
omHcaHue U 00paboTKa TByMEepHOTO MaccuBa. /JIek/ 21322

2.10  |Ilomsarue ¢aiinoBoif mepeMeHHOM. TeKCTOBEIE, THITH3UPOBAaHHBIE (haiiIbl 1 2 JI1.1 JI1.2J12.1
U TIPOIIEAYPHI PaOOTHI C HUMH. 2.2
OrpenieneHye 1 oNucaHre MHOYKECTBA. 3aaHKie U OTIePaliH C 2192
MHOKecTBaMH. OTIINYHE MHOKECTBA OT JIPYTUX THIIOB.

/JTex/
2.11 | Omnpenenenne u onucanue 3anucu. OOparieHue K moism 3amucu /JIex/ 1 2 JIT.1 JI1.2J12.1
2.2
313233

2.12 | Cratmueckne u TMHaMH4YecKue nepeMenHsle. [lorarue anpeca Oaiita 1 2 JI1.1 JI1.2J12.1
aMATH U yKa3aTels. Briaenenne n ocBoOOXKAEHHE TaMsTH JUIs 2.2
JIMHaMHU4ecKoi nepemenHoi. Crucku, ouepenu. /Jlex/ 2152

2.13 [Tonsarue u onucanue kiacca, 00bekra. CBOHCTBA Kiacca (MHKANCY/SALNS, 1 2 JI1.1 J11.2J12.1
noauMopQu3M, Haclen0-BaHue). BupryansHsre Metonsl. /JIex/ J12.2

313233

2.14 | BBonx u oTnaaka mporpamm ¢ onepatopom IF. /JIa6/ 1 2 JIT.1JI1.2J12.1

2.2
2102233
2.15 |BBopa m omaaka mporpamum ¢ oneparopom CASE. /J1a6/ 1 2 JI1.1 J11.2J12.1
2.2
2102233
2.16 |BBoa u otnaaka npo-rpamm c¢ onepatopamu nukina WHILE, 1 2 JIT.1JI1.2J12.1
REPEAT. /J1a6/ J2.2
3133
2.17 | BBonx u oTnaaka mpo-rpamm c¢ omeparopom iukina FOR. /J1a6/ 1 2 JIT.1 J11.2J12.1
2.2
2102233
2.18 | BBoja M oTiIaiKa IPOTpaMM C TeHEpaTOPOM CIIydalHBIX uncen. /J1ab/ 1 2 JI1.1 JI1.2J12.1
2.2
22 33
2.19 |Paspabotka npouenypsi 0e3 napamerpos /J1ad/ 1 2 JI1.1 J11.2J12.1
J12.2
313233
2.20 |Pa3paboTka mporpaMMsbl ¢ BHYTPEHHEH M BHEIIHEH 1 2 JI1.1 JI1.2J12.1
noamnporpamMmoii /J1a6/ 2.2
2102233
2.21 | Pa3paboTka MOy M TECTUPYIOMICH porpaMMsI /J1a6/ 1 2 JI1.1 J11.2J12.1
J12.2
013233
2.22 Coznanue npuinoxxeHus « Turbl qaHHbIx». /J1ab/ 1 2 JI1.1 J11.2J12.1
J12.2
3132

2.23 | Co3nanue npuinoxenus «PadoTa ¢ npouemxypaMu u GyHKIHSIMA C 1 2 JIT.1JI1.2J12.1

JaHHBIMH TUMa String», komnoHneHTsl Button, Edit. /J1a6/ J12.2
2102233
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2.24 | Pabota ¢ ogHOMepHBIMHI MaccuBamMu. /J1a6/ 1 2

JI1.1 J11.2J12.1
J12.2
0103233

2.25 | Pa3paboTka mporpaMM ¢ MaTpUIlaMd. BBoa-BbIBO MaTpuIlbl. /J1ab/ 1 2

JI1.1 J11.2J12.1
J12.2
313233

2.26 | Pazpabotka mporpaMm ¢ MHOXecTBamH. /J1ab/ 1 2

JI1.1 J11.2J12.1
J12.2
01030233

2.27 | Pa3paboTka mporpaMM ¢ MacCCHBOM, 3alKChI0 U (aitmom. /J1ad/ 1 2

JI1.1 JI1.2J12.1
J12.2
013233

2.28 |PaspaboTka nporpamm ¢ ykazatensmu /J1a6/ 1 2

JI.1 J11.2J12.1
J12.2
313233

2.29 | Pa3pabotka nporpamm c ¢ailioBeIM TUIIOM AaHHBIX /J1ab/ 1 2

JI1.1 J11.2J12.1
J12.2
01035233

2.30 | Co3nmanue kiacca 1o mabiaoHy u paborta ¢ HuM /J1a6/ 1 2

JI1.1 J11.2J12.1
2.2
013233

2.31 | CrpykTypa nporpammbl Ha s3bike [Tackans /Cp/ 1 2

JI.1 J11.2J12.1
J12.2
313233

2.32 | Omnepatopsl s361ka ITackans /Cp/ 1 2

JI1.1 J11.2J12.1
J12.2
01030233

2.33 | CtpyKkTypHBIE 2IeMeHTHI IporpaMMebl Ha [Tackane /Cp/ 1 2

JI1.1 J11.2J12.1
2.2
313233

2.34 | Monynu /Cp/

JI.1 J11.2J12.1
J12.2
012233

2.35 | Ctpoxosslii Tun gaHusix /Cp/ 1 2

JI1.1 J11.2J12.1
J12.2
0103233

2.36 | Maccussl /Cp/

JI1.1 JI1.2J12.1
2.2
013233

2.37 | daiinosslii THI AaHHBIX /Cp/ 1 2

JI.1 J11.2J12.1
J12.2
012233

2.38 | MHOeCTBEeHHBIH TUN JaHHBIX /Cp/ 1 2

JI1.1 J11.2J12.1
J12.2
013233

2.39 | CTpyKTypHupOBaHHBIH THIT JaHHEIX «3amuce» /Cp/ 1 5

JI1.1 JI11.2J12.1
2.2
013233

2.40 | Ccputounsble THITbI AaHHBIX /Cp/ 1 4

JI1.1 J11.2J12.1
J12.2
012233

2.41 | OObexTHBIH THI gaHHBIX /Cp/ 1 6

JI1.1 J11.2J12.1
J12.2
013233

Paznen 3. BuszyaibHblii si3b1k nporpammupoBanus VBA
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Pabouvas nporpamma auciuuinHb! " TeXHOIOTHS TPOrpaMMUPOBaHUsA" IO HAPABICHUIO MOTOTOBKH
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3.1 Pabota B penaxrope VBA. OcHOBHBIE CBEAECHHS O IIPO-TPAaMMHPOBAHNH 2 3 JI1.1 J11.2J12.1
Ha VBA. 2.2
OcHOBHBIE KOMaH/IbI 3aITyCKa M OTJIAJIKK Mpo-rpamm.- CHHTaKCHC, 213253
MIepEMEHHBIC, TUTIBI TAHHBIX.- ApH(pMETHIECKHE BHIPAKCHUS. -

MaremaTtrueckue QyHKIUU.- THCTPYKIMY YIIpaBIeHHUS TIOPSIKOM
BeimoaHeHust koMaun: If... Then...Else u Select Case. /JIex/

32 PasnoBunnocTH 1ukiioB B VBA.- [luki co cuer-unkoMm For...Next.- 2 2 JI1.1 J11.2J12.1
uxst ¢ yenosueM Do...Loop.- Iukr o oosexram For 2.2
Each...Next /Jlex/ 212233

33 Jlo6asnenue GopMsl B IPOeKT. VICIONB30BaHUE 3IIEMEHTOB YIIPABICHHUS: 2 2 JI1.1 J11.2J12.1
1oJie, HaAMuCh, KHomka. Hanucanue npouenyp s 31€MEHTOB 2.2
yrpasneHus B popmax. /JIex/ 212233

34 MaccuBsI: cTaTHdecKue 1 AnHaMudeckre. [loap-30BaTenbpekne QyHKINH 2 2 JI1.1 JI1.2J12.1
u mognporpaMmsl. O61acTh BUANMOCTH ITepeMeHHBIX. PaboTa co I2.2
crpokamu. /JIex/ 313233

3.5 Pabora ¢ TekcTOBBIME (DaiimaMu.- 3aMucH, TOJIb30BATEILCKUE THITHI 2 3 JIT.1TJI1.2J12.1
naHHBIX. [IporpamMmupoBanne o0sekToB Excel. CoiicTBa 1 METOMBI J12.2
pabovnx KHUT, INCTOB U JMANA30HOB siueeK. /JIex/ 0133

3.6 Mogens 06bexToB Excel, ccpinkn Ha 00bekTEI. O030p CBOWCTB U METOIOB 2 2 JI1.1 J11.2J12.1
o0nekTa Workbook. YrpasieHue JIMCTaMHU: UCIOIb30BaAHNUE KOJUIEK-ITHH J12.2
Worksheets n oobexta Worksheet. PaboTa ¢ tnanazonamu sraeek: 22
HCTIONB30BaHMue 00BeKTa Range, ero cBoiicTs 1 MeTooB. Mcnonas3oBanne
00BEKTHBIX NepeMeHHbIX U KOHCTpYKInu With ... /Jlex/

3.7 Co3spanue HoBoM kHuUru. Mertox Add cemericta Workbooks. 2 2 JI1.1 JI11.2J12.1
ABTOMaTHYECKOE 3aN0THeHNe KHUTH. [IpuMeHeHne odopmiieHus. J12.2
Komnexmus Borders, o0bekTsI Interior, Font. CoxpaHeHne HOBOW KHUTH B 2193
ykazaHHOE MecTo. /JIek/

3.8 Pa6ora B penakrope VBA. OCHOBHBIE CBEAECHUS O TPOTPAaMMHUPOBAHUHI 2 8 JI1.1 J11.2J12.1
Ha VBA. /J1a6/ 2.2

3133

3.9 Hukiel: mporpaMMupoBaHHEe MHOTOKPATHBIX AeiicTBuid PasHoBrHOCTH 2 4 JIT.1JI1.2J12.1
uukiioB B VBA.- Huka co cuerunkom For...Next.- L{ukisl ¢ ycnoBuem 2.2
Do...Loop.- Luki o oowvekram For Each...Next /J1a6/ 313233

3.10 | Co3nmaHue MoJab30BaATENBLCKUX (hopM. OCHOBHBIE IEMEHTHI YIPABICHHUS 2 4 JIT.1JI1.2J12.1
¢dopm. [lobasiieHre Gopmbl B MPOEKT. VICHOIb30BaHUE DIIEMEHTOB 2.2
YIIPaBIECHUSA: TI0JIe, HAAIKUCh, KHONKa. Hanucanue npouenyp ams 313233
SNIEMEHTOB yIpaBieHus B popmax. /J1ad/

3.11 | Co3nmanue M0JIb30BaTENbCKON QYHKIMH. MaccuBbl. CTpOKH. MacCHBBI: 2 4 JIT.1JIT.2J12.1
CTaTW4ecKue U JuHamudeckue. [lonp3oBaTenbckue GYHKIIMA 1 J12.2
noAnporpaMmsl. O6IacTh BUIUMOCTH IIe-peMeHHbIX. PaboTa co 01033
cTpokamu. /J1a6/

3.12 | IIpumeHeHue TeKCTOBBIX (aiinoB. Co3naHue MOJb30BATENECKUX THIIOB 2 4 JIT.1JI1.2J12.1
JaHHBIX. PaboTa ¢ TeKCTOBBIMU (aiiamu.- 3amucH, MoJb30BaTEIbCKUE JI2.2
TUNBI TaHHBIX. [IporpammupoBanne 00bpekToB Excel. CBoHcTBa 1 METOIBI 012233
pabourx KHUT, JIMCTOB U JHana3oHoB sueek. /J1ad/

3.13 |IlonsTHE OOBEKTHO-OPUEHTHPOBAHHOTO MTPOrpaMMHUpOBaHus. Moienb 2 6 JIT.1JI1.2J12.1
00wekToB Excel, cchutkn Ha 00BeKThI. O030p CBOMCTB M METOZ0B 00HEKTA J12.2
Workbook. YrpasieHue ucTaMu: UCIONb30BaHHE KOJUTSKITUH 212233
Worksheets 1 00bexkTa Worksheet. Pabora ¢ quanasoHamMu siueex:

UCIIONIb30BaHKe 00BeKTa Range, ero cBoiicTB n MeTo0B. Mcnosp3oBanne
00BEKTHBIX ITepeMeHHbIX 1 KoHCTpykiun With ... End With. /J1a6/

3.14 | ABTOMaTHYeCKO€ CO3/IaHHe MAOIOHOB IEKTPOHHBIX JOKYMEHTOB. 2 4 JIT.1 J11.2J12.1
Coznanue HOBo# kHUTH. Metoa Add cemeiictBa Workbooks. 2.2
ABTOMAaTHYECKOE 3amojHeHne KHUTh. [IpuMeHeHue opopMIIeHHUS. 213233
Komnekus Borders, o0bexTsI Interior, Font. CoxpaHeHIe HOBOIH KHHTH B
ykazaHHOE MecTo. /J1ab/
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3.15 | Pabora B pemaktope VBA. OCHOBHBIE CBEICHUS O IPOTPAMMHUPOBAHUHI 2 4 JI1.1 J11.2J12.1
Ha VBA. /Cp/ 2.2
313233
3.16 | Ilukisl: mporpaMMHpPOBaHUE MHOTOKPATHBIX AercTBuid: /Cp/ 2 2 JIT.1JI1.2J12.1
J12.2
313233
3.17 | Co3naHue noJabp30BaTeNbCKUX (opM. OCHOBHBIE SIEMEHTHI YIPABICHUS 2 2,8 JI1.1 J11.2J12.1
¢dopm. /Cp/ J2.2
313233
3.18 | Co3manue nojib3oBaTenbckoi QyHkmuna. Maccusbl. Ctpoku. /Cp/ 2 3 JI1.1 J11.2J12.1
2.2
313233
3.19 |IlpumeHeHue TeKCTOBBIX (aiinoB. Co3naHue MOJb30BATEIECKUX THIIOB 2 2 JIT.1JIT.2J12.1
naHHbIX. /Cp/ J12.2
313233
3.20 |IlonsTe 0OBbEKTHO-OPHEHTHPOBAHHOTO MporpamMMupoBanus. /Cp/ 2 4 JI1.1 JI1.2J12.1
2.2
313233
3.21 | ABToMaTH4ecKoe Co3JaHue MabIIOHOB IEKTPOHHBIX JOKYyMeHTOB. /Cp/ 2 4 JI1.1 J11.2J12.1
2.2
313233
Pa3nen 4. Unast koHTakTHas padora
4.1 WuauBuayaabHbIE KOHCYTBTAIIUH, TEKYIHH KOHTPOJb. /KP/ 1 6,9 JIT.1JIT.2J12.1
J12.2
313233
4.2 WunuBuayansHble KOHCYIBTAINH, TEKYIHH KOHTpob. /MKP/ 2 9,2 JI1.1 J11.2J12.1
2.2
313233

6. POH/I OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€HOYHBIX CPE/ICTB

Ne n/m OO0s13aTenbHBIN BUI BRIMOTHAEMOH paboThl OIeHHBAaHNE BBHIIOIHEHHONH paboTHI B Oammax

1. OT4eThl 10 J1a00paTOPHBIM paboTam 0-10

2. AKTUBHOE yJacTUE CTYJEHTOB Ha 3aHATHSIX 0-3
3. KonTponsHas pabora 0-10
4. Brmonnenne nHAWBUAYanbHBIX 3aganuii  0-10

IMTpn mucranIoHHOM 00YdeHUH YCTHEIM ONIPOC, B TOM YHCIIE 3aIiTa KYPCOBBIX padot, peanmsyercs B Microsoft Teams,
MpaKTHYECKUE 3aJaHAS U MICbMEHHBIE OTBETHI pa3mentarorcs B Moodle, 0TBeTHI JOMKHEI CIaHbI Taoke B Moodle,
TECTHPOBaHKE OcyllecTBIsieTcs Takoke B Moodle.

6.2. TumoBbIe KOHTPOJILHBIE 3aAaHAS M HHBIE MATEPHAJTBI /Il TEKYIIeHd aTTecTalnn

Crucok NPUMEPHBIX UHANBUAYAJIbHBIX 3aJJaHUI

1. CocTaBUTh IPOrpaMMy, KOTOpast Julsl 1I000r0 HaTypaJIbHOTO YHCNIA MeYaTaeT KOJIMYECTBO LU(P B 3aMHCH 3TOTO
qHcIa.
2. [IycTh 2meMeHTaMu paBHOCTOPOHHETO TPEYToJbHUKA SBISIIOTCA: 1) cTOpoHa a; 2) miomans S; 3)BeicoTa h; 4)

paauyc BIIMCAHHOW OKPYKHOCTH T; 5) paJillyc OMMMCaHHOM OKpYKHOCTH R.

CocTaBuTh MPOrpamMmy, KOTOpas 1o 3aJJaHHOMY HOMEPY M 3HAUEHHIO COOTBETCTBYIONIETO JIEMEHTA BEIYUCIISIIA ObI 3HAYCHUS
BCEX OCTAIBHBIX IIEMEHTOB TPEYTOJIbHUKA.

3. CocTaBUTh MPOrpamMMy Ul ONpelesieHus MOIXOISIIEro Bo3pacTa KaHAUAATypbl AJs BCTYIJIGHUS! B Opak,
WCIIONIB3Y CIIEIYIONIee COOOpaKeHNE: BO3PACT JCBYIIKH PaBEH IMOJIOBIHHE BO3PACTa MYKIHHBI TUTIOC 7, BO3PACT YKESHIIUHBI
OIIpeNieIIsAeTCA COOTBETCTBEHHO KaK yABOCHHBINM BO3PACT JAEBYIIKY MUHYC 14.

4. Haiitu npoussenenue mudp 3amaHHoro k — 3Ha4HOTO 4Hcia.

5. CocTraBuTh MPOTpaMMy, KOTOpas YUTaeT HaTypajibHOoe yucio N B aecatudHoM mpesnctaieHuu (N<10000), a Ha
BBIXOJIE BBIJIAET ATO JKE€ YHCIIO B ICCITUIHOM IPEICTABICHUH U Ha €CTECTBEHHOM si3bike. Hampumep: 7— cemsp, 204 —
JIBECTH YEThIpEe, 52 — MATHIECIT JBa.

6. 3ananbl yucna a u b. OnpenenuTh, 5TH YUCIa OJHOTO MM Pa3HbIX 3HA-KOB.
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7. HammmmTe nporpaMmmy-Mozens aHajIH3a IOKapHOTO JAaT4MKa B IOMEIIe-HUH, KOTOPas BEIBOAUT COOOIICHUE
«IToxxapHas CUTyalus», €Clii TeMIeparypa (ee 3HaueHre BBOJUTCS C KJIaBUAaTyphbl) B KOMHaTe mpeBbl-cuia 60°C.

8. Puc pacdacosan B aBa nakera. Bec mepBoro - m kr, Broporo — n kr. Co-cTaBbTe IporpaMmy, ONPEIENsIONIyio: a)
KaKOH TaKeT TshKeliee — MEPBBIN I BTOPOii? 0) Bec OoJjiee TSHKEIOro MmaKeTa.

9. TypuCTBI BBIIIIM W3 JIeCa Ha IIOCCE HEMOJANeKy OT KMJIOMETPOBOTO CTOI0Aa C OTMETKOM A KM M pelmiy HONTH Ha
Omkaiinnyro aBToOyCHYI0 OcTaHOBKY. I[IocMOTpEB Ha IIaH MECTHOCTH, PYKOBOAUTEIb IPYIIIBI CKa3all, 4YTO aBTOOYCHBIE
OCTaHOBKH PacIoJIoKeHbl Ha kwitomerpe B u Ha kuitomerpe C. Kyna cinenyer noittu typucram?

10. Bang u Bepa Ha cBoeM cagoBoM ydacTke coOpamm A kr kimyOoHukH. V3 HuX B kr cob6pama Bepa. Ko u3 neBouex
coOpai KiIyOHUKH OO0JIbIIE H HA CKOJIBKO?

11. CTOMMOCTh A METpPOB Cepoii TKaHH paBHa B pyOneli, a cron-mocth K MeTpoB cuHel TkaHu paBHa M pyoOuieil.
Kaxkas TkaHb JOpOXXe U HA CKOJIBKO?

12. IepBas 6puraga mansapos 3a tl wac moxpacmia A M2 cTeH, a BTopas Opuraza 3a t2 gaca mokpacuna B mM2. ¥V kaxoi
6puraasl IPOU3BOAUTENBHOCTD TPY/AA BBIIIE U HA CKOJIBKO?

13. Typuct 3a nens mpomen A kM. J{o obexa oH mren t yaco u npomen 20 kM. Eme t2 gaca on men nocne oberna.
Korna ckopocts TypucTa 6bl1a BhIIIE: 10 00ea nnu mocie obena?

14. Teno umeer maccy M 1 u o6beM V cM3. Byner nu oHO miaBath B KHIKOCTH, 00beM KOTOpoii paBeH V1 cm3, a
Mmacca M1 r? (VkazaHue: HaliiuTe MJIOTHOCTH TEMA M KUAKOCTH, a 3aTEM CPaBHUTE HX).

15. Bansg u Bepa coOpaiuick Baputs BapeHbe U3 A KT cMopoauHbl. [lo perenTy Ha 2 Kr sroa HyXHO 3 Kr caxapa. Bas|
cka3ana, uro uM notpedyercsa C kr caxapa, a Bepa - uro P xr. Kto u3 Hux npas?

16. Macca 8 nutpoB O6enzuna 5,68 kr. [lucrepHa umeer o6bvem 500 m3. XBaTUT 11 ee, 4TOObI BMECTUTh A T OcH3MHA?
17. Kycok memHoro mpoBoja amuHON 5 M umeeT Maccy 430 r. 94ToOBI MPOBECTH MPOBOJKY B KBapTHpe Tpedyercs: C
MeTpoB. XBaTUT JIU JUIs1 9TOH LIENU MOTKa IIpoBoJa Maccoit M r?

18. CMeKanKuH, yX0asd B IIKOIY, BBIIIEN U3 JOMY Ha 3 MHHYTHI I03Xe Mafmero opara. PaccrosHue g0 mkomsl S

MeTpoB. CMEKaJIKMH HIET CO CKOPOCThIO V1 M/MUH, a ero Opat — V2 m/mMuH. JloroHuT mu CMeKankuH 6pata, mpexie, YeM
TOT IPUJET B LIKOJTY?

19. CocraBpTe IPOTrpaMMy, IPOBEPSIONIYI0, BEPHO JIM YTBEPXKACHHE, YTO BBEJCHHOE BAMH IEJIO€ YHCIO ABISIETCS
YETHBIM.

20. CocTaBHTh IIpOTpaMMy OTIPEAETCHHs MHHUMAIBHOTO dJIeMEHTa M3 TpeX 3JIeMeHTOB X1, x2, x3.

21. Pemts OMKBagpaTHOE YpaBHEHHE.

22. JlaHbl Tpu uKcna a, b, ¢, YIOBIETBOPSIOIINE aKCHOMaM TPEYrojbHHUKA. ECIM TpeyroJbHUK PaBHOCTOPOHHUH , TO
HaliTu ero mwiomaab. Eciau TpeyroJbHUK paBHOOEAPEHHBIH, TO HAMTH EpUMETP U YroJl MEX1y pPaBHBIMU CTOPOHAMHU.

23. Jansr 1Ba uncna. Ecnu oHE He paBHBI, TO HAlTH UX CyMMy W Ipom3BeneHue. Ecimi mpousBeneHne OobIne CyMMEL,
TO ONIPEAENUTH Ha CKOIBKO.

24. Omnpenenuts HampaBlieHWE BeTBeil mapadouel y=ax2+by+c. Haiitu Touku nepecedenus mapadoinsl ¢ ocbro OX.
25. Jansl Tpu uncna. OnpenenuTh, CyIMIECTBYET JH TPEYroJbHUK CO CTOPOHAMHM JUIMHOM a, b, ¢ M, €CITH CYIIeCTBYeT,
TO HAWTH €ro IepuMeTp U IUIONIab.

26. BriBecT cooOlieHre 0 KOJIMYeCTBE KOPHEH KBaJIpaTHOTO YPaBHEHUS W HAWTH 3TH KOPHHU.

27. Ecnu w <> 0 u, npu 3toM, w < 0.5, TO MOMEHATH 3HAK W, a ecnid W = 0, IpUCBOUTh W EIUHMILY.

28. Haiiti 3HaueHne X ¥ y TpH 3aJaHHBIX 3HAYEHHUAX a U b:

2

29. OnpenenuTts MapasuieiIbHbI JIH MPsMbIC, 3aaHHbIC ypaBHeHUSI-MH y=k1x+bl u y=k2x+b2. Eciu onu
napajuieNbHbI, TO HAUTH KOOPAMHATHI TOUek nepecedenus ¢ ockio OX (k1, k2 <> 0).

30. Jlana touka M(X, y). [IpoBepuTh, IpHHAIIECKNUT JIH TOUKA OKPYKHOCTH €AWHIIHOTO pamawyca. Ecim
MPUHAAJIEKHUT, TO YMEHBIIUTH KOOPAMHATY X HA €IUHHMILY, 8 YYBEIMYUTH Ha 3HAYCHUE X.

31. JlaHbl 1BE MpsiMble, 3afaHHble ypaBHeHUsAMH y=k1x+bl u y=k2x+b2. Ecnu 3Tu npsmble mapauienbHbl, TO
OTIPEIETNUTD PACCTOSHUE MEXKIY HUMH.

32. JlaHbI IpsiMasi ¥ OKPYXKHOCTbB, 3aJaHHBIC ypaBHEHUAMH y=kx+b u (x-a)2+(y-b)2=r2. Onpenennuts, CKOIBKO TOUYEK
nepecedeHus] UMEIOT IpsiMasi U OKPY)KHOCTh M HAaTH KOOPAWHATHI 9THX TOYEK.

33. JlaHbI 1Ba MEWCTBUTENBHBIX YHcia a B b. CpaBHATH MX LENBIC YAaCTH, M €CIH OHH PaBHBI, TO MOMEHATh MECTAMU
UX IPOOHBIC YaCTH, B IPOTUBHOM CITydae OKPYIIIUTD 3TH YHCIA.

34, JlaHBI 1BE OKPY)KHOCTH 3a/aHHble ypaBHeHHsMHU (X-al)2+(y-bl1)2=r12 u (x-a2)2+(y-b2)2=r22. Onpenenuthb
KOJIMYECTBO TOYEK MEPECeUEHUsI U HallTH UX KOOPAUHATHI

35. Jan maccuB A(N). Chopmuposatsh MaccuB B(M), sanmeMeHTaMH KOTOPOTO SIBIISTIOTCS OOJIBITUE U3 IBYX PSAJIOM
cTosimux B MaccuBe A uncen. (Hampumep, maccuB A cocTouT u3 snemeHToB 1, 3, 5, -2, 0, 4, 0. Dnementamu maccuBa B

Oynyr 3, 5, 4.)

36. Jan maccuB A(N). ChopmuposaTh MaccuB B(M), sneMeHTaMu KOTOPOTO SBJISIFOTCSL  CpenHee apudMeTrnaeckoe

COCEIHUX Tap psAJOM CTOSIIUX B MaccuBe A uucen. (Hampumep, macciB ACOCTOUT U3 ane-MeHToB 1, 3, 5, -2, 0,4, 0, 3.
OnemeHtamu MaccuBa B Oyayr 2; 1,5; 2; 1; 5.)

37. [Jano mpocroe uncno. CoctaBuTh (GyHKIHMIO, KOTOpas OyIeH HaXOAWTH CIEAYIOIee 32 HUM IIPOCTOE YUCIO.
38. CocraBuTh (QYyHKINIO JJISI HAXOXKIICHNS HAaMMEHBIIEro HedeTHOTo HaTypaibHoro memutens k (k#1) moboro
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3aJITaHHOTI'0 HATYpPaJIbHOTO YH1C-JIa N.

39. Jano HatypanbHoe yucio N. CocTaBuTh mporpaMmy (popMHUpOBaHHS MacCHBa, SIEMEHTAMH KOTOPOTO SBIISIOTCS
udpsel yrcia N.

40. CocTaBHTh IIPOTpaMMy, OIPEIEIIAIONIYI0, B KAKOM M3 JaHHBIX JBYX HATypaJbHBIX YHCeN OobIe mudp.

41. Jansr Hatypansabele uncia N K. CocraBbTe mporpammy (GopMHpOBaHHS MacchBa A, 3JI€MEHTAMH KOTOPOTO
SBJISIIOTCSA YKCNa, CyMMa Ludp KOoTopbix paBHa K u koTopeie He 6ombiie N.

42. Jansl Tpu kBanpaTHblie MaTpullbl A, B, C n-ro nopsjka. BeiBecTu Ha ne4ats Ty U3 HUX, HOpMa KOTOPOMH
HanMeHbImas. HopMo# MaTpHITsl CIMTaTh MAaKCHMYM M3 a0COTIOTHBIX BEJIMYHH €€ JJICMEHTOB.

43. JIBa HaTypaJIbHBIX YHCIIA HA3BIBAIOTCA «JIPYKECTBEHHBIMMY», €CIH Ka)KIO€ U3 HUX PaBHO CyMMeE BceX AenuTerneit

(kpome ero camoro) npyroro (Hanpumep, yrncia 220 u 284). Haiitu Bce mapsl «IpyKECKUX YUCED, KOTOphIe He OoJbIe
naHHOTO uKcia N.

44. JIBa TIPOCTHIX YHCNIA HA3BIBAIOTCS «OIM3HEIIAMI», €CIM OHU OTIMYAIOTCSA APYr OT Apyra Ha 2 (Hampumep, 41 u
43). HaneuaTtaTh Bce Nmapbl «OIM3HEIIOBY . Koa¢duuneHTs MHOTOWICHA XpaHATCs B MaccuBe a: array [0..n] of integer (n

- HaTypaJbHOE YHUCIIO, CTEIICHh MHOTOWIEHA). BEIUCINTE 3HaUSHNE 3TOTO0 MHOTOYIEHA B TOYKE X (T. €. a[n|*xn+ ...+a[1]*x+a
[0]).

45. Janbl nBa Bo3pacraromux MaccuBa X: array [1..k] of integer u y: array [1..1] of integer. Haiitu xonmuuectBo o0mux
3JIEMEHTOB B 3TUX MacCUBax (T. €. KOJUYECTBO TeX IENbIX t, A7 KOTOPBIX t = X[i] = y[j] I HEKOTOPHIX i U j). (Hucmo

nercTBuit mopsiaka k+1.)

46. Jlanbl 1Ba HeyObIBaromux MaccuBa x: array [1..k] of integer u y: array [1..1] of integer. HaliTu uncno pa3nuaHbIX
anemeHToB cpend X[1],....x[k], y[1],....y[l]. (Yucno meiicTuii mopsinka k+1.)
47. Jansr nBa MaccuBa X[1] <= ... <= x[k] u y[1] <= ... <= y[l]. "Coenu-auTs" MX B MaccuB z[1] <= ... <= z[m] (m =

k-+1; KaKpIi 2JIEMEHT JIOJDKEH BXOJIUTh B MACCHB Z CTOJIBKO Pa3, CKOJIBKO pa3 OH BXOJMT B OOIIEH CII0KHOCTH B MACCUBBI X U
y). Hucno aercTBuid mopsiika m.

48. DnemeHTaMu MaccuBa afl..n] SBISIOTCS HeyOBIBaromue MaccuBbl [1..m] menbix umcen (a: array [1..n] of array
[1..m] of integer; a[1][1] <= ... <= a[l][m], ..., a[n][1] <=... <= a[n][m]). F3BeCTHO, YTO CYyHIECTBYET YUCIIO, BXOSIIIEE BO
BCE MAcCHBHI a[i] (CymIeCTBYeT Takoe X, 4To Jyuist BCsikoro 1 u3 [1..n] Haiigéres j u3 [1..m], anst kotoporo a[i][j]=x). Haiitu
OJIHO U3 TaKUX YHUCEN X.

49, [TogcuuTaTh KOJTUYECTBO HYJIEH B MacCHBE X.

50. n3 oTpe3ka [n, 2n], rme n — 3aJaHHOE HATypaJIbHOE YUCIO OOoJbIIe 2.

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI M 3aIaHUA JJIsA l'[pOMe)KyTO‘ll—[Oﬁ aTTrecTalumn

Crnucok BOIpocoB K 3a4éTy

1. Mecro cucremsl nporpammupoBanus B [10. [loHsTHe 1 Ha3HAYEHHE CUCTEMBI NPOTPAMMHPOBAHUSI.

2. OCHOBHBIE XapaKTEPUCTUKHU A3bIKa BBICOKOTO YPOBHs. DBOJIOLUS SI3bIKOB IPOrPaMMHPOBaHMS.

3. Cxema BbINOJIHEHUS TTporpammbl Ha OBM. TpaHcnaTopsl.

4. WnterpuposanHas cpefa pa3pabOTKU MPOTrpaMM COBPEMEHHBIX A3bIKOB IIPOTPAMMHPOBAHUS.

5. AmndaBUT U CTpyKTypa NporpaMmsl Ha s3bike Ilackais.

6. Vcropust BO3HUKHOBeHUS s3bIka [lackanb. Andasur s3pika. CTpykTypa mporpaMmbel. KOHCTaHTHI U IIepeMeHHBIE,
TUTIM3UPOBAHHBIE KOHCTAHTHI (OTIpe/ie-ieHue, onucanue). [Ipoueayps! BBoa 1 BbIBOAa HHpopManuu (read, write).

7. Crpykrypa tunos Ha [lackane. UucnoBble TUIIBI NaHHBIX (OMHCaHUE, AUANA30H, onepanun). ApudpmMeTudeckue
ornepanyy 1 GyHKIUH C JaHHBIMH BEIIECTBEHHOTO THIIA.

8. JlaHHBIE CHMBOJIBHOTO H JIOTHYECKOTO THIIA, HHTEPBAJIBHBINA W IepednC-IsIeMbIi THITEL Vcrmons3oBanue
HEePEUNCIIIEMOTO i HHTEPBAIBHOTO THIIOB.

9. IIpocTsle U cTpYKTypupoBaHHBIE omepaTopbl. OnepaTop npucBauBaHMs (apuhMETHUECKUH, TOTHYECKUH,
CHMBOJIBHEIN), 0€3yCIIOBHOTO NepeXo/ia W METKH, BRI30Ba IPOIEIYPHI, IIYCTOH omepaTop.

10. CTpyKTypHpOBaHHBIE OIEPATOPBI: COCTAaBHOW OIepaTop, onepatop ycimoBHoro nepexona IF, Beroopa Case.

11. Omnepatops!l uukios. WHILE, REPEAT, FOR Pa3pa6oTka mporpamMm ¢ ucrnosib3oBanueMm ¢yHkinu RANDOM u
npoueaypsl RANDOMIZE. BrosxeHHbIC ITUKJIBL.

12. INonsTre mogmporpaMmel. BHyTpeHHME U BHEIIHHE MOANIPOTpAaMMEL. BHIBI MJaHHBIX (JTOKaNBHBIE M TIIOOANBHEIE,
¢opmanbrble 1 (akTHueckue). [Iponemyps! 1 GyHKIUH.

13. Omnpenenenne mongyns. Hasnauenue cranmapTHbix Moayneil. CTpyk-Typa MOAyns, Ha3HAU€HHE U OMHCaHUE

paszzaernoB Moayis. O0acTh ASHCTBHS 00BEKTOB MOIYJIS.
CIIMCOK BOIIPOCOB K DK3aMECHY

1. Kitaccudukarist THITOB JaHHBIX Ha sA3bIke [lackans. JlanHbre BemecTBeHHOTO THITA (Onpenienienne, XpaHeHue, THara3oH,
oTIepaIun).

2. lannble nopsiakoBoro tuna (Kinaccudukauus, XxpaHeHue, 11ana3oH, onepanuy 1 QyHKIHN).

3. Crpykrypa nporpammsl Ha [lackasne. [IpocTbie U CTpYKTypUpOBaHHBIE OLIEPATOPBI.

4. OnepaTop npucBauBaHus. BBoa n BeBoa nH(pOpManny (KnaBuatypa, ¢aiii, sxkpaH, IpUHTED).
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5. Omneparop ycrnosHoro niepexona IF. Ha3snauenne, cuaTakcndeckas aua-rpamma. IpuMepsr. Onepatop 6e3ycioBHOTO
nepexona GOTO. Haznauenue, cuntakcuc. [IoHsTHE METKH, €€ OTMCaHHE.

6. Oneparop Beioopa CASE. HaznaueHue, CHHTaKCHC, IPUMEPBI.

7. Oniepatop nmkina. Haznauenns, cuaTakcuc. Xapakrep HbIe 0COOCHHOCTH ITPUMEPHI.

8. IToxnporpammsel. O6umme noHATHA. ['T0GaTbHEIE U TOKAIbHBIEC TApaMeTPhl. BHelIHIe 1 BHYTpEeHHHE TOAIPOrPAMMBEI.
9. IloamporpammMa-dyHknus. OnpeneneHue, onucaHue, NIpUMEHEHHE,

10. IToamporpamma-npouenypa. OnpeneneHue, ONUCaHue, IPUMEHEHHE.

11. Monyne. Onpenenenue, CTpyKTypa, KOMIWIISALNS, IPUMEHEHHE.

12. Crangaptabie Mmonaynu [lackans. HazHauenue, OCHOBHBIE IPOLIEAYPHI U (HYHKIIHU.

13. [onstue daiina. Onucanue, xapakrepusie ocobennoctu. [Iponenypbl ASSIGN, CLOSE. Pa6oTa ¢ TeKCTOBBIMH
(atimamu.

14. IonsTre THIU3NPOBAHHOTO (aiina. Onucanue, xapakrepHsie ocobennocTH. [Iponenypst SEEK, TRUNCATE,
FILESIZE, FILEPOS. IIpumepsl YTeHUS U 3aITUCH.

15. INonsTne omHOMEpHOTO MaccuBa. Ero omicaHme, BBOJ U BBIBO/I.

OCHOBHBIE aITOPUTMEI 00pPaOOTKH MacCHBOB (CyMMHPOBAHNE, HHBEPTHPOBAHUE, TIONCK MaKCHUMyMa (MHHHUMYMa ),
YIOPSAOUEHUE MACCHBA ).

16. IonsiTue aBymepHOro Maccuba. CriocoObl €ro OMMCAaHUs, BBOJ U BBIBOJ,.

17. Ilonsitue cTpokoBoi nepeMeHHol. Ee onucaHue 1 OCHOBHBIE IEHCTBUSL.

ODYHKIMU U IPOLELYpPhl HaJl CTPOKOBOM IIEPEMEHHOM.

18. INonsiTue MHOkecTBa Ha [lackane. [IBa cnoco6a ero onucanus. XapakTepHoe OTJIMUUE MHOXKECTBA OT MAaCCHBA.
OCHOBHBIE OTIEpaIliH HaJ] MHOXeCTBaMH. [IprBecTr mpuMmepbl. PasniuHbie crtocoOB! BBOAA M BEIBOJI MHOYKECTBA HA SKPaH.
19. INonstue 3anucu Ha Typ6o ITackane. Onmcanue 3ammcu u ee mojueit. Onepatop npucoequaenns WITH. Ero ommcanue u
Ha3Ha4YeHHE.

20.0OcHOBHBIE MOHATHUSI 00BEKTHO-OPHEHTHPOBAHHOTO NIporpaMmupoBanys. [lonsTie oObekTa, Kiacca, mojs, MeToa,
cBoicTBa. [Tpumepsr.

21. CBoiicTBa HHKAICYIAINN, HacIeJOBaHMs, moanMopdusma. Xapakreproe ominaue OOIT ot npouexypHOTro
IpOrpaMMUPOBAHUSL.

22. AndaBuT, CHHTaKCHC, CEMaHTHKa A3bIKa IIPOTPaMMHIPOBAHHS. MeTO B ONICAHNs CHHTaKCHYECKUX KOHCTPYKIIHH S3BIKOB
MPOrpaMMHUPOBAHUS. DBOIIONMS S3BIKOB IIporpaMMupoBaHus. Kiaccudukanus S36IK0B IPOrpaMMUPOBAHSL.

23. Bunel ¥ Ha3HAYEHUE TPAHCIIATOPOB. HHTEPIIPETATOP.

24. MecTo KOMIMIIATOPa B IPOrpaMMHOM obecrieueHuH. CTpYKTypa KOM-ITHIISTOPA.

25. Ilonstue cucreMsl IporpaMMupoBaHus. Cxema BBINOIHEHUs IporpaMMel Ha OBM.

6.4. Kputepuu oneHuBaHUA

TpeboBanns (KpUTepHATbHBIC TOKA3aTENH) K YPOBHSIM OCBOCHUS ITPOTPAMMEI

«3a4TeHO» BBICTABISIETCS CTY/ICHTY aBTOMAaTHUYECKH TP HAJIMYHMHU Y HEro He MeHee 61 Oaia B cemecTpe.

Kpurepun olLieHKH 3HaHUI CTYIEHTOB Ha 3K3aMEHe 110 JUcUUIUInHE « TeXHOI0rHs IpOrpaMMHUPOBAHHUSY:

«OTAMYHO» — BBICTABIISIETCS CTY/IEHTY B TOM CJIy4ae, €CJIU OH:

— IIyOOKO U MPaBUJIBHO YCBOMJ MPOTpaMMHBII MaTepuall, OCIeA0BaTeIbHO, TPAMOTHO M JIOTHUECKU CTPOWHO €To
U3JIaraer;

— BJIaICET OCHOBHBIMU ITOHSTUSAMH U KOHCTPYKLIUSAMM fA3bIKa IPOTPaMMHPOBAHUS, HE TOJIBKO TUIIOBBIMH aJITOPUTMaMHU
pelIeHns; MeToAaMH pa3pabOTKU MPOTpaMMEI U 3a1a4

— YMeeT CTPOUTh MaTeMaTHUECKUE MOJIEH, YBA3bIBATh TEOPHIO C IPAKTUKOM, TOKa3bIBAET YMEHUE IPUMEHSTh 3HAHHS.
«XO0po1110» — BBICTaBIISICTCS CTYACHTY, CCIIH:

— OH TBEPJO 3HAET IPOrPaMMHBIN MaTepHall, FPaMOTHO U 110 CYILECTBY €T0 U3J1araeT;

— BIIaJieeT OCHOBHBIMU MOHATHAMH JUCIUILINHEI,

— HE JIOITYCKaeT CYIIECTBEHHBIX OLIMOOK, HO U UCTIBITHIBACT 3aTPYIHEHHUS B BBIBO/IAX M IIOMCKE allrOPUTMa;

— YMEeT IPUMEHSITh OCHOBHBIE ONEPAaTOPBI AJIs PELLICHUS 3a1auH.

«Y IOBIETBOPUTEIBHO» — BBICTABIIAETCS CTYJECHTY B TOM CIIy4ae, €ClIU OH:

— MMeeT 3HaHHA TOJIBKO OCHOBHOTO MaTepHala, HO He yMeeT B IOJTHOM 00beMe NPUMEHHUTh UX Ha MPaKTHKE;

— JIOTTyCKAeT OIIMOKH, HEAOCTATOYHO MPaBIIIbHEIEC (POPMYIHPOBKY;

— C TPYAOM YBSI3bIBAET OCHOBHBIE MIOJIOKEHUS C IPAKTUKOM.

«HeynoBneTBOpUTENBEHOY» — BBICTABIAETCS CTYACHTY B TOM CIIydae, €CIIH OH: — He 3HaeT OCHOBOIIOJIATAIOIIUX BOIPOCOB
U3y4aeMOTo JTUCHUIIIMHBI UK

3HAYUTENBHOM YacTU IPOrpaMMHOIO MaTepHala;

— JIOIIyCKAeT OIIHOKH, 0OHAPYKHUBAEeT HEYMEHHE UX UCIIPABIIATH;

— HE MOJKET YBA3aTh TEOPUIO C IPAKTHKOI.
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7. YYEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUMIIJIMHBI (MOZY JIS)

7.1. Pexomenayemasi inTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | bop3ynos C. B., S3p1kK porpaMMupoBanus. Python: penieHue CIoKHBIX 3a1a4: CaHKT- 9bC
Kypramun C. 1. ydaeOHOe mocooue st Cro [etepOypr :
(https://e.lanbook.com/book/319391) Jlans, 2023
JI1.2 |leuna T. 1O. OCHOBBI IPOTPAMMHUPOBAHUS: YUEOHUK AJIS CIIO CaHkKT- 9BC
(https://e.lanbook.com/book/321221) IetepOypr :
Jlanw, 2023
7.1.2. JlonoJHHUTENbHAS TUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecypc
JI2.1 |JIamun A. B., OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAaMMHPOBAHHE: CaHKT- 9BC
UYepenosckas E. H. KOMIIBIOTEPHBII IPAKTUKYM Ierepbypr :
(https://e.lanbook.com/book/110457) HNY UTMO,
2017
JI2.2 | TepexoB A. H. TexHOJOTH IPOTPaMMHUPOBAHUS: yaeOHOE mocobue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=233491) Wntepuer-
YHusepcurer
HNudpopmanmoHH
pIx TexHomoruit
(MHTYUT)
|BuHOM.
Jlabopartopus

3HanuH, 2007

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

91 (L Jlaub [DneKTpoHHBIHA pecypc] : anekTpoHHO-0nOmmoTeunas cucrema (9BC) / m3parensctBo Jlans. — URL:
http://e.lanbook.com/.

22 (2. YHuBepcuTeTcKas OMOMMOTEKa OHJIAWH [DICKTPOHHBINA pecype] : EKTPOHHO-OHMOIMOTEYHAs CHCTEMa
(OBC) / 000 Aupexrmenna [Tadbmummar. — URL: http://biblioclub.ru/.

23 6. eLIBRARY.RU [DnekTpoHHbIi pecypc] : anekTpoHHas oubmmoteka / Hayd. smektpon. 6-ka. — URL:

http://elibrary.ru/defaultx.asp.

7.3 llepevyens UHGOPMALMOHHBIX TEXHOJIOTH I

7.3.1 IlporpaMMHoOe ofecnieueHue

Pascal ABC

Lazarus

Microsoft Office Professional Plus 2010 (JTuuensust Tpoumnkoro ¢unmana)

Microsoft Office Professional Plus 2013 (JTuuensus Tpowumnkoro ¢uamana)

MS Office365

LMS Moodle

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. eLIBRARY.RU [DnektpoHHbI# pecypc] : anekTpoHHass 6ubnnoreka / Hayu. snektpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

2. NHO®OPMUO [DnekTpoHHBIH pecypc] : 3JIEKTPOHHBINA CIPAaBOYHHK [00ecTieueHHe BCEX THIIOB 00pa30BaTENbHBIX
YIpEeXICHUH HOPMATHBHBIMHE, METOAWIECKIMH, HAYIHO-TIpaKkTHIecKUMH MaTepraitamu]. — URL: http://www.informio.ru/.

3. HammonaneHas smextponHas o6ubmnoreka (HOB) [DnexTpoHHBIH pecypc]: 00beIMHEHHBIH MIEKTPOHHBINH KaTaior
(honmoB poccuiickux oubmmoTtek: caitt. — URL: http://H30.p.

4. ApXUB Hay4HBIX KYpPHAJOB [DJIEKTPOHHBIN pecypc]: 6a3za maHHBIX / HalmoHANBHBINA IEKTPOHHO-
nHpopmannonusiii koHcopuuym (HIT HOUKOH). — URL: www.neicon.ru/cons

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOY JIS)
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MareprnaabHO-TEXHHYECKOe oOeciedeHre peai3aliy padodeil mporpaMMbl AUCIUIUTHHEL « TeXHOTOTH
IIPOrpaMMUPOBAHUA» BKIIIOUAET:

- TI00BIe y4eOHBIE ayMUTOPHH C MPOSKTOPAaMH MYNbETHMENNa-000pyoBaHHEM (TIPOSKTOp, HOYTOYK WMIIH
CTAllMOHAPHBIN KOMITBIOTEP) A1 IPOBEIACHHMS JICKIIMOHHBIX 3aHATHH B 3aBUCUMOCTH OT 3aHATOCTH ayAUTOPHOTO (oHIa
¢dunnana;

- ydaeOHasi ayIuTOpHs ISl MPOBEACHHS NPAKTHYCCKUX 3aHATHUA M CAMOCTOSTENBFHON PabOThl CTYICHTOB C
HeOrpaHU4YeHHBIM nocTyrnoM Kk MaTepHet, OBC, okanbHyro CeTh;

- HaJUYHUC MOMEUICHHUH U CaMOCTOSATENEHON pabOThI C KOMITBIOTEPHOI TEXHUKOH M ¢ BO3MOKHOCTBIO ITOTKITIOUCHUS K
cetn "MHTepHET" M 00ECTICYCHNEM JTOCTYIA B 3JIEKTPOHHYIO HH()OPMAITHOHHO-00pa30BaTENBHYIO CPEy OpTraHU3aIHH.

B aynuropun st mpoBeieHNs JICKIMOHHBIX 3aHATHI UMEeTCsl IEMOHCTPalMOHHOE 000pyIOBaHHE: KOMIIBIOTED (C
YCTaHOBJIEHHBIMH ITPOTPpaMMHBIME cpezcTBamu Microsoft Windows 8, Microsoft Office 2013, 7 Zip, Lazarus,
Pascal ABCNET, IIposor), mpoekTop.

Marepwuan Ui TeMaTHIECKON WILTFOCTPAIMY 3aHATHH JISKITMOHHOTO THIIA 0()OPMIICH B BHJE MTPE3EHTALINH.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

V3ydeHne AUCIUIUTHHEI OCHOBAHO Ha MICHOJIB30BAHUH TPAJAUIIMOHHBIX, HHTEPAKTUBHBIX H MCCIIEIOBATEIbCKIX
00pa3zoBaTeNbHBIX TeXHONOTHH. K TpaanumoHHEIM 00pa30BaTEeNbHBIM TEXHOIOTHAM OTHOCATCS JIEKIUH, 1a00paTOPHEIE
3aHATHSI, CAMOCTOSTEIbHBIE PaOOTHI, KOHTPOJIBHBEIE PA0OTHI. MIHTEpaKTUBHBIE TEXHOIOTHH BKIIIOYAIOT ce0sl IPYIHIIOBOE
pElIeHHUE TTOCTAaBICHHOH po0OIIeMbl, paboTy B 1ape, MO3roBoii mTypM. MccnenoBarenbCKie TEXHOIOTHH BKIIFOUAIOT B ce0s
TIOJITOTOBKY MHAWBHUTYalIbHBIX 3aMaHui. [lInpoko ucmons3yercs MymbTHMETUHHOE CO-IPOBOXKACHHE JICKINI 1
1a00paTOPHBIX 3aHATHI.

O0mue MeToTuecKre yKa3aHus IPH H3Y4eHHH TUCITUTIIHHEI

CTyneHTy cleyeT OCyIIECTBISATh KOHCIEKTUPOBAHIE JIEKIHH, YTOOBI NMETh B HAIMYUU KPATKHE 3aIHCH 110 BOIIPOCaM
HPOrpaMMBbl H3y4aeMOM JUCLHUILINHBI, OCYIIECTBIATh TIATEIbHYIO NPOPA0OTKY JEKIMI U SBISATHCS HA JaOOpaTOpHbIE
3aHATHS TOJIBKO C BEIy4EHHBIM JICKIMOHHBIM MaTepHaoM. B npouecce 00ydeHust TBOpUECKH, HAIPSKEHHO paboTaTh Ha
71a00PaTOPHBIX 3aHATHAX, T/I€ ATOPUTMEI PEIICHNS CTAHJAPTHBIX 3a7a4 JIOJDKHBI OTPa0aTHIBAThCS HAa TIPAKTHKE.
OO0ydeHre JUCIUILINHE COCTOUT U3 2-X MOMEHTOB — 9T0 00y4eHHe anro-puTMy (IH pa3paboTKa IporpaMMEl IO
CTaHJapTHOMY aJTOPUTMY) U BHIIOJIHEHHE HHIUBUIYaIbHOTO 3a/laHusl, T.€. yMEHHIO CAMOCTOSTENIFHO HAXOANTh
MPABIIBHBIA METO IJIs PEIICHHS TIOCTABJICHHBIX 3a1a4.

‘YMeHHe oucKa pereHus], HHTYHIIS BBIPaOaThIBAeTCS PH PEIIEHUH BO3-MOXKHO OOJIBIIIOTO YHCNIA 3a/1ad. DTO BI€YET
HEo0X0MMOCTh PadoTaTh CAaMOCTOSITENBHO, B HEAYTUTOPHBIX YCIOBHSIX.

MeTOIII/I‘-IeCKI/Ie YKas3aHus IIPU BBINIOJITHEHUN WHANBUAYAJIbHBIX SaIIaHI/Iﬁ

[Tpy M3y4eHny AUCLIUIUIMHBI KasKI(bIi CTY/ICHT MOJIydaeT UHANBHUYaJIb-HbIE 3aJIaHusL, 10 OJJHOMY U3 Ka)XKI0T0
TEMaTHYECKOTO pa3Jierna.

BeimonHeHne KaXk1oro 3a1aHus B 00IIEM CiTydae BKITIOYAET CICAYIONIIE BUIBI paboT:

- aHaJIN3 YCIOBMS 33/1a4d M BBIpaOOTKA IOJIXO0Ja K €€ PELICHHUIO;

- TnomaroBast pa3paboTka (Ha OCHOBaHMH BBIOPAaHHOTO IIO/IX0Jia) aJITOPUTMA PEIICHHS M €T0 OIMCAHHE;

- 000CHOBaHHE aNTOPUTMA;

- BBIOOp U 00OCHOBAHME MPEACTABICHUS ISl BXOJHBIX, BBIXOJHBIX M IPOMEXYTOUYHBIX JaHHBIX;

- KOJIMPOBAaHUE JITOPUTMA, T.C. €r0 3aIMCh Ha S3bIKE MTPOrPaAMMUPOBAHMS;

- BBIOOp M 000CHOBaHME HAOOPA TECTOB, HA KOTOPBIX OYIET MPOBEPATHCS MPOTpaMMa;

- OTJIajIKa IPOrpaMMbl M JIEMOHCTpALUS €€ NPAaBUIIbHOW paboThl Ha BbI-OpaHHOM HabOpe TECTOB.

D710 pa3dueHue YCIOBHO B TOM CMBICTE, UTO (PaKTUUECKH HEKOTOPBIE BUABI paOOT TECHO MEPEIUIETAIOTCS U BHIIIOJIHEHUE UX
00BIYHO COCTaBIISIET eUHBII nponecc. Harpumep, crpouts HAOOp TeCTOB ynoOHEE OJJHOBPEMEHHO C IIOCTPOESHUEM CaMOTO
aNTOpUTMa, 3 0OOCHOBEIBATH NTPABIIIFHOCTE PaOOTHI aJITOPHTMa YIOOHO IMyTeM JeTaTbHON IEMOHCTPAIMH ITPOIIecca ero
MOCTPOCHHSI.

Co3naHHas mporpaMma JI0JbKHA COJepKaTh JOCTATOYHOE YHCIIO JUHAMUYECKHX POBEPOK CHPABEAINBOCTH YTBEP)KACHUH,
XapaKTePU3YIOIUX IPABUIBHOCTD (DYHKIIMOHUPOBAHHS IPOTPaMMBbI U e ipuMeHeHus. OueHb BaKHO, YTOOBI IpOrpamMMa He
TOJIbKO JaBajia PABUIIbHBIC PE3YIbTAThI ISl KOPPEKTHBIX HCXO/HBIX IAaHHBIX, HO M OCMBICJICHHO pearnpoBaia Ha
HEKOPPEKTHbIE JaHHbIE M YKa3aHus nosbk3oBaTensi. He MeHee BaxkHO, 4TOOBI MporpaMMa BblaBaia Ha 9KpaH (I B
CrIenuanbHbIi (aiin) B y100HOM BHEe HHPOPMAIIHIO O X0/I¢ BBIYUCIICHHUS M0 IPOrpaMMe B TAKOM 00beMe (M B TAKOM BHIIE),
KOTOPBIii MTO3BOJISIET JIETKO HACHTU(GUIIMPOBATH OLIMOKY (Kak B MPO-rpaMMe, TaK M BO BXOJIHBIX JAHHBIX) U JIOKAIU30BaTh
MECTO €€ BO3HHKHOBEHHSL.
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IMporpamma 06s3aTeIBHO JOKHA OBITH HATJISAHON, T.€. XOPOIIO CTPYKTYPUPOBAHHOH, C JOCTATOYHBIM KOJTHIECTBOM
KOMMEHTapHUeB U T.JI., a TakXKe coJepkaTh HHCTPYKIUIO 10 CBOEMY HCIOIb30BaHHUIO.

Oco60e BHUMaHKE HYKHO YJIEIUTh IPABUIILHOCTH ITPOTPaMMBbI U IIOJIHOTE TECTOBOTO Habopa. OnucaHne Kak1oro TecTa
noMuMo (afisia ¢ BXOJHBIMI TaHHBIMH JIOJDKHO BKITFOYaTh HH(MOPMAIIHIO, TOCTATOYHYIO JUIS OIIEHKH ITPABIIIBHOCTH PaOOTHI
IpOrpaMMBI Ha 3TUX BXOJHBIX JaHHBIX. MUHHMAaIbHOE TPeOOBaHIE K TECTOBOMY HAOOPY COCTOUT B TOM, UTO KasKAbIH
oInepaTop MPOrpaMMBl JOJDKEH OBITh JOCTHKUM (T.€. BBIIOTHATHCSA) XOTs ObI HA OJHOM TecTe U3 3Toro Habopa. IlosTomy
Cpeny TeCTOB HabOpa JOJDKHBI OBITh MPE/ICTAaBICHBI 1 HEKOPPEKTHBIC HCXOTHBIC TaHHEIC.

BxopmHBIE 1 BEIXOHBIE JaHHBIE pa3paOOTaHHOH MPOTPaMMBbI JJOJDKHEI OBITh €CTECTBEHHBIMHU IS YeloBeka. CTeneHs
€CTECTBEHHOCTH NIPEACTAaBIECHUs ONpeenseTcs 00beMoM Toil paboTsl, KOTopas TpedyeTcs IS epexoa oT
COJIepKAaTENbHOTO ONUCAHHs BXOJHBIX JaHHBIX K UX MPEACTaBICHUIO U OT NPEICTABIEHUS BHIXOIHBIX JaHHBIX K UX
CoZlep>KaTeIbHOMY HOHUMAHHIO.

B cnyyae npuMeHeHHs pr 00Y4CHUH AUCHUIUTHHBL SJICKTPOHHOTO 00Y4eHHs, TUCTAHIIHOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIEHHE 00YJarOIMXCsI U TPEHOAaBaTe s OCYIIECTBILIETCS B pEXKUME peabHOTo BpeMeHH (Microsoft Teams,
(hopyMBl, SIMEKTPOHHAS MTOYTA, COTOBASI CBS3b) U OTIOKEHHOTO BPEMEHH (CUCTEMBI TMCTaHIIMOHHOTO 00ydeHus Moodle,
9NEKTPOHHAS OYTa, (OPYMBI).

Bornbiryro yacTs BpeMeHH 00yJalonIHecs CaMOCTOSATEIBHO PabOTAIOT ¢ yaeOHO-METOANICCKIMH MaTepruanaMu. CTyIeHTHI
MMEIOT BO3MOXKHOCTh KOHCYJTBTHPOBATECS € TIPENOAaBaTeIeM IT0 BCEM BOIIPOCaM, BOSHUKAOIINM B X0/ CAMOCTOSATSITHHON
paboTHI MOCPEICTBOM CHCTEMBI JUCTAHIIMOHHOTO 00y4eHust Moodle, 31eKTpoHHOH OYTHI, COTOBOH CBS3H, (OPYMOB.
Hoctyn oOy4aromierocst K yaeOHBIM pecypcaM B PeXKUME OTIIOKCHHOTO BPEMEHH, CAMOCTOSTEIbHON paboThI
OCYIIECTBIISIETCS Yepe3 ceTh IHTepHeT B yIOOHOM ISl HEro MecTe, BpeMEHH U TeMITE.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcCBOeHHE AUCHUIUTMHBI WHBAIHAAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
UCIIONIB30BAaHUEM CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIoCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOJMYECKUM LEHTPOM MO OOYy4EHHIO MHBAIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
YenlV mo 3ampocy o0yJaromerocs.

1. MoOunpHBIe cHelagbHbIe TEXHUYECKHE CPENICTBA IS JIMII ¢ HAPYIICHUSMH 3PEHHS: IMOPTATHBHBIN KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mIpudToM bpaiins c¢ cunresaropom peun «ElBraile-W14J G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
poctyna NVDA; 3/1eKTpOHHBIC YBEIMYUTENIN IS yAAJICHHOTO IIPOCMOTpA; BUJICOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMIEEp;
(G POBBIE TUKTODOHEI.

2. MoOunbHble CHENHAIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUAMH CIIyXa: CHCTeMa CBOOOIHOTO
3ByKOBOTO IOl CO BCTPOEHHOM coBMecTHMOCTbIO ¢ FM-ycrpoiicTBamu; panuokiaccel «ConeT-PCM» ¢ mepenaTduumkoM,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNeH; cucreMa HMH(MOPMAIMOHHAS IS CIabOCHBIIaMKX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM IUIEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IpPOrpaMMHPYEMBIC CIyXOBBIC aIiapaThl
UHIUBUIYaIbHOTO MTOJIb30BaHMUS.

3. AccuctuBHbIE WH()OPMALMOHHBIE TEXHOJOTHM: IPOTPaMMHOE OOECIIEUCHHE SKPAHHOTO IOCTYHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHUYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a AJIsI MOOMIBHBIX YCTPOMCTB; SKpaHHAs KIIaBUATypa; SKpaHHas JyIa.

ITpu HeoOXoaMMOCTH Ui OOYJAIOIIMXCA C HApYIIEHUSMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TIPOrpaMMHOE obecredeHrne (ImporpaMMa pPedeBOH HaBHTAIHH
NVDA, pedeBbie CHHTE3aTOPHI, SKPAHHBIE JIYITHI).

B yueOHble aymuTtopuu obecneuuBaeTcsi OCECIPENSTCTBEHHBIM OOCTYN Ui OOy4alolMXCs HMHBAIMIOB U OOyJaromUXcs ¢
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B Kaxaol aynuropuu, rie oOydaroTcsi MHBAJIUABI U JIMIA C OTpaHUYEHHBIMU
BO3MOXKHOCTSMH  3/I0OPOBBS, IIPEAYCMATPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJaIOMUXCS C YyIeToM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOEHHs MUCHUIMIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbsl MPENOCTABISETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, UMEIOMIMMCS B HaydHOW OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME NIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OMONMOTEKH
Yenl'Y umm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMax, C MOMOIIBIO CIEIHANbHBIX TEXHMYECKHX U IPOrPaMMHBIX CPEICTB
(pabodee MecTO ISt HE3PAUEro IMOJNB30BATENs ¢ MPOrPAMMHBIM OOecIieYeHHeM SKPaHHOTO AOCTyHa ¢ cuHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH W C pa3/elsioiell KJIaBHIIH
HAKJIAKOM).

Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromuXcs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSAMHU
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aJallTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHSI HHPOPMAIIHH:

JUtst un ¢ HapyIISHUSIMA 3pCHUS:

- B [Ie4aTHOH opMe YyBETHUEHHBIM MIPHUPTOM,
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- B (hopMe ITEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina,

- B mevaTHoi Gopme mpudrom Bpaitns.

JUtst I ¢ HapyIIeHUsIMH CITyXa:

- B IIe4aTHOH opme,

- B (hopMe 3NIEeKTPOHHOTO TOKyMEHTA.

JLtst I ¢ HapyIIeHUSIMA OTIOPHO-ABUTATEIBHOTO alapara:

- B Ile4aTHOH gopme,

- B (hopMe NIeKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH ITepedeHs MOKET OBITh KOHKPETH3UPOBAH B 3aBICHMOCTH OT KOHTHHI€HTA 00YJIaIONIIXCS.

JUis MHBaNMMAOB W JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J{0POBBSI OCBOCHHE AWUCHUIUIMHBI MOXET OBITh YaCTHYHO HIH
TIOJIHOCTBIO OCYIIECTBJICHO C MCIIOJIb30BaHMEM [UCTAHLIMOHHBIX 0Opa3oBaTenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANMAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wuwHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJCHUCTBHS  C
IperofiaBaTeNieM: HWHIMBHIyalbHas ydeOHas pabora (KOHCYNbTAalMM), T.€. IONOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
UHIUBHIyalbHass BOCIUTATeNbHAs pabora. VIHAMBUIyambHBIE KOHCYIBTAIMHM HATPABICHBl HA HMHAWBUAYATH3aLUI0 OOYdCHU
U YCTaHOBICHUIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydarollUMCS HHBAIUAOM MM OOydaromumcs ¢
OTpaHWYECHHBIMH BO3MOXXHOCTSIMHU 3I0POBBSI.

ITpn mpoBemeHUM NPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOy4eHHsS HHBAIHAOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0pPOBBsSI IO TUCHHUIUIMHE OOECHEeYMBACTCSl BBIIOJIHEHHE CIEIYIOMUX MJOIONHUTENBHBIX TPeOOBaHUI B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) MHCTPYKIHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHMBAHUS MPENOCTAaBIsECTCS B JAOCTYMHOH ¢(opme (YCTHO, B
HMHCBMEHHOH (hopMe, B MICEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ HCTIOIB30BaHUEM YCIYT CypIONIEPEBOIINKA);

6) mocrynHas (opMa MperOCTaBICHNUs 3aJaHUH OLGHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (hopMe yBEIMUECHHBIM
mpudToM, B medaTHoH popme mpudTom bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTEHTOM,
3aaHUs MPEIOCTABILIIOTCS C MCHIOIb30BaHNEM CYpIONIEPEBOIA);

B) moctynHas ¢opMma MpedoCTaBICHHUsS OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEDE,
NHUCbMEHHO mpHupTOM bpaiiis, ¢ HCroabp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBs NIPEIYCMAaTPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HWHAUBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTU CPEeACTBAa MOTYT OBbITh mpemocTaBieHbl YenlY uiaM MOTyT HCIOIB30BaThCS COOCTBEHHBIE TEXHUUYECKHE
cperncrBa. Ilpm HE0OXOAMMOCTH HWHBAIMAAM MW JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIIACTCS
JIOTIOTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHWs, NpOLEeAypa OLEHWBAHMSA pE3YAbTATOB OOydeHHS II0
JUCILUIUIMHE MOXET MPOBOAUTHCS B HECKOIBKO 3TAIOB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHsS pPE3ylbTaTOB OOy4eHHMs WHBAIUIOB M JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3II0POBBS IOITYCKACTCS C MCTIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Yenl'V»




02.03.02, dyngameHTaJabHAs HHPOPMATHKA M HHPOPMAIIHOHHbIE TEXHOJIOTHH,
MaTtemaTnyeckue ¥ aJITOPUTMHYECKHE OCHOBbI MHTEJIEKTYAJIbHBIX CHCTEM,
Texnosiorust nporpammupoBanusi, 2023 rox Hadopa, ouHas popma o0yueHust
[TpopexTop 1o yuebHo paboTe YTBEPKIACHO 24.04.2023 B.E. ®enopos
Y4yenbiM coBeToM Tpouunkoro puiaunana ®I'bOY BO «Heal 'V»

ITpotokon 3acemanus Ne 12 ot 21.04.2023 r.

IIpenacenarens YueHOro coBera

Tpowunkoro ¢punnana ®I'BOY BO «Uenl'Y» COTJIACOBAHO JI. A. 3axapoBa

3acenanuem JlemapramMeHTa o6pa3oBaHust
ITpoTokoi 3acenanust Ne 10 ot 19.04.2023 1.
PykoBoauTens HampaBieHUs TOITOTOBKH COTJIaCOBaHO A.C. Kyty30B

ABTOp (COCTaBUTEIND) C.M. CepeOpsiHCKmit

Crpykrypa paGoueil nporpaMmmbl COOTBETCTBYeT npuka3sy pexkropa ®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 r. Ne 247-1



